Exchange of macromolecules between plasma and peritoneal cavity in ascites tumor-bearing, normal, and serotonin-injected mice.
Fluorescein-labeled dextrans (FITC-D) from 3 to 5000 kDa (Stokes' radii from 1 to 40 nm) were used to study influx from the plasma into the peritoneum and efflux from the peritoneal cavity into the plasma in normal and ascites tumor-bearing mice and in mice whose peritoneal vessels had been rendered hyperpermeable by serotonin. Two syngeneic transplantable murine ascites tumors were studied: mouse ovarian tumor and the TA3/St breast adenocarcinoma. To control for effects of peritoneal fluid volume, influx and efflux were also analyzed in mice that had received 5 ml of 5% bovine serum albumin i.p. as "artificial ascites." Following i.v. or i.p. injection, levels of FITC-D in the plasma and peritoneal fluid were quantitated by fluorimetry at successive time intervals from 5 to 360 min posttracer injection. Influx and efflux data were analyzed with a model consisting of three compartments (plasma, peritoneal cavity, and the extravascular space of all other organs) to yield kinetic parameters that characterized macromolecular transport. Depending on the size of the FITC-D tracer, from 3- to 50-fold more FITC-D accumulated in mouse ovarian tumor or TA3/St tumor ascites fluid, and 3- to 10-fold more FITC-D accumulated in the peritoneum of serotonin-treated than normal mice, all of it intact by gel exclusion chromatography. Influx of the FITC-D from plasma into the peritoneum, as characterized by the rate constant k1, was 2- to 40-fold greater in ascites tumor-bearing animals and 2- to 10-fold greater in serotonin-treated animals than in controls. Control animals with artificial ascites showed at most a 4-fold increase in the value of k1. As judged by fluorescence microscopy, the permeability of peritoneal-lining vessels in ascites tumor-bearing animals was greatly increased to FITC-D of 70 to 5000 kDa. Efflux of FITC-D, characterized by the rate constant k2, was reduced from 5- to 50-fold in ascites tumor-bearing animals but was unchanged or actually somewhat enhanced following serotonin treatment. Efflux in animals that had received artificial ascites was reduced 2.5- to 12.5-fold, correlating increased peritoneal fluid volume with decreased efflux. We conclude that tracer accumulation in malignant ascites fluid results from both increased influx as well as impaired efflux. Influx, and to a lesser extent efflux, were significantly affected by tracer size. However, within the range of FITC-D tested, we found no absolute size barrier to macromolecular transport from plasma to the peritoneal cavity, or vice versa.(ABSTRACT TRUNCATED AT 400 WORDS)